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by P. E. Hoskinson, J. A. Mullins and Tom McCutchen
University of Tennessee / Agricultural Experiment Station / John A. Ewing, Dean / Knoxville
SUMMARY
Experiments comparing different cotton row spacings at several plant
populations were conducted at Jackson for 4 years (1970-73) and at Milan for
3 years (1971-73). Unfavorable harvesting conditions precluded obtaining yield
data in 1972.
Irrigation increased yields and plant size and delayed maturity of 20 cotton
varieties at Jackson in 1970. The larger plants were more difficult to harvest and
the resulting lint received lower grades.
Close row spacing and high plant population produced smaller plants that
fruited at a higher node when compared with conventional rows and populations.
Cotton grown in rows 10 inches apart at 200,000 plants per acre often had only
1 or 2 bolls in the top of the plant.
Larger plant populations at close row spacing produced heavy canopies
that promoted boll rot and often matured no earlier than the same varieties
grown in standard rows.
Very high plant populations tended to depress yields.
Cotton grown in 1O-inch rows yielded slightly more than in 20-inch rows.
Cotton grown in 20-inch rows matured 3 to 4 days earlier than that grown
in 1O-inch rows. Cotton grown in 1O-inch rows matured 3 to 4 days earlier than
the same varieties grown in standard rows.
Narrow-row cotton had slightly shorter, weaker, and less mature fiber.
A finger stripper was used to harvest the narrow rows, while standard rows
were usually spindle picked. Harvesting efficiency of the finger stripper was 8 to
10 percent greater than the spindle picker and gave a yield advantage for narrow
rows.
Ten- and 20-inch rows yielded about 10 percent more lint than standard
40-inch rows.
Tennessee-adapted varieties yielded significantly more than Texas varieties
specifically bred for narrow row culture.
Variety x row width interaction for yield was observed in only one
experiment.
Finger-stripped lint was usually one full grade less than spindle picked.
About 80 percent of all stripped lint samples graded "barky," and were two full
grades lower than equivalent spindle-picked samples. Plant size was entirely too
large for efficient stripping. Large lateral limbs and node diameters of the main
stem were largely responsible.
Narrow row cotton that cannot be harvested with a spindle picker is not
feasible in Tennessee with our present harvesting technology.
FRONT COVER PHOTO: Cotton planted in rows 10 inches apart at 100,000 plants per
acre. The plot in the foreground yielded 1,400 pounds of lint per acre.
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4NARROW ROW COTTON
IN TENNESSEE
P. E. Hoskinson~ J. A. Mullins~and Tom McCutchen3
INTRODUCTION
The effects of variable plant populations and row spacings on cotton
yields have been studied periodically since 1886 (4). Before 1910, workers
(4, 5) suggested that highest yields were obtained from single plants 2 to 3 feet
apart in rows 4 feet apart.
The advent of the boll weevil increased the need for earlier maturity.
Cook (2) demonstrated that closer spacing than generally practiced would result
in increased yields and earlier maturity. His work also showed that the cotton
plant could adjust to a comparatively wide range of spacings. Most of the work
at that time showed that yield per acre increased as row width decreased. How-
ever, cotton workers did not recommend rows closer than 3 feet because of farm
equipment available for cotton production.
The introduction and acceptance of the spindle picker suggested further
studies of within-row plant densities. Beltwide studies summarized by Colwick
(12) generally agreed that fields with 2 to 4 plants per linear foot of row in rows
40 inches apart were harvested most efficiently and yielded competitively with
established row-plant density regimes.
The effectiveness of preplant herbicides and the short growing season in
the Texas High Plains encouraged cotton workers in that area to compare widely-
different row spacing and plant populations. A number of cotton strippers were
built that satisfactorily harvested storm-proof cotton varieties that had been
broadcast planted.
Kirk, et aI. (8) reported that highest lint yields were obtained from plants
spaced 3 to 4 inches apart in rows 5 inches apart. A number of narrow-row pat-
terns required less irrigation water to produce equal or larger lint yields than
single 40-inch rows on a bed (9). Ray (13) and Niles (11) began breeding cotton
varieties adapted to narrow-row culture and have a number of promising experi-
mental strains.
Results from row spacing studies in the humid cotton production area
have been inconsistent and often contradictory. Douglas and Andries (3) did not
1Associate Professor, Department of Plant and Soil Science, West Tennessee Experiment
Station, Jackson.
2professor, Department of Agricultural Engineering, West Tennessee Experiment Station,
Jackson.
3Superintendent, Milan Field Station, Milan.
5obtain yield differences from cotton grown in 10-, 20-, and 40-inch rows at
State College, Mississippi in 1969. Andries et aI. (1) reported that cotton grown
in IO-inch rows yielded significantly more than 40-inch rows at Verona, Missis-
sippi in 1970 (1). Hawkins and Peacock (6) obtained significantly higher yields
of Empire WR61 planted in 10- and 20-inch rows than in 30- and 4Q-inch rows
at two locations in Georgia. Highest yields were obtained from IO-inch rows.
Their data generally agree with studies reported by Hoskinson et aI. (7). How-
ever, Rugh et aI. (14) did not observe any significant yield differences among
Stoneville 213 grown in 10-, 20-, and 40-inch rows at Jackson, Tennessee in
1971 and 1972. Arkansas workers are conducting research on two or more
double rows 15 to 20 inches apart on wide beds.
Variable results have also been reported for maturity and other agronomic
traits of cotton grown at different row widths because of weather and soil condi-
tions. Researchers in the Delta and Southeast generally agree, however, that
varieties respond differently to variable row spacing and plant population.
Moisture stress reduces yield of higher population cotton more than normal
populations of the same variety. Moisture stress x plant population interaction
also influences maturity.
There is a critical need to reduce cotton production costs in Tennessee.
Reports of higher yields and earlier maturity in the Texas High Plains area using
narrow rows and high populations have been very encouraging. Indications that
cotton could be produced at a lower cost per pound of lint under these condi-
tions prompted the design of experiments to evaluate the influence of row
width and plant population on yield and fiber properties under Tennessee condi-
tions.
EXPERIMENTAL PROCEDURE
The row spacing experiments were conducted at Jackson and Milan during
the 4-year period 1970-73. Memphis, Grenada, and Collins silt loam soils were
used for the experiments. Plant population was included as a variable in 1970 and
1971, but was not studied in 1972 and 1973. Irrigation was a variable in the
1970 study at Jackson. Row-plant population regimes observed during these
experiments included; 1) rows 10 inches apart with 100,000 and 200,000 plants
per acre; 2) rows 20 inches apart with 100,000 and 200,000 plants per acre; 3)
standard 40-inch rows with 30,000 to 50,000 plants per acre; and 4) double-drill
rows (2 rows 7 inches apart on 40-inch centers) with 60,000 to 80,000 plants
per acre. Rows 30 inches apart were included in one experiment in 1972. A
total of 23 varieties was used during this program. Most experiments included
varieties recommended in Tennessee plus one storm-proof variety or experimental
line adapted to harvest with a stripper.
Experimental designs usually were split plot with four replications. Four
1Q-inch rows, two 20-inch rows, and one 40-inch row were harvested for yield.
All plots were 80 inches wide. Plots were from 30 to SOfeet long in the several
experiments. All plots were bordered by one or more guard rows at an appro-
priate distance.
Seven Planet Jr.4 planters mounted on a toolbar were used to plant the
narrow rows (Figure 1). The finger stripper shown in Figure 2 was used to
harvest cotton grown in 10- and 20-inch rows. The stripper head was made
according to specification used on the finger-type stripper developed by the
USDA engineer located at Lubbock, Texas. The fingers are made of 1 inch by
1 inch angle iron ¥.i-inch thick with the "V" of the angle iron pointing upward
and are attached near the end of 2-foot lengths of angle iron to maintain flexi-
bility of the finger. The fingers have a 3/8-inch space between them. As cotton
was stripped from the stalk by the fingers, it was pulled into the holding box
with a rake. This harvesting device duplicated the stripping action of com-
mercial finger-type strippers, but was not equipped with a boll separator or
precleaner.
It would have been desirable to strip all row treatments in each study, but
the finger stripper was unable to harvest 40-inch rows. Therefore, yield data are
not completely comparable between standard and narrow rows.
Earliness, gin, boll, and fiber data were obtained from hand-picked samples
4Trade names are included for clarification and are not intended as recommendations by
the University of Tennessee.
Figure 1. Planting narrow-row cotton. Individual planter controls enable one to
plant 10-,20-, and 40-inch rows.
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Figure 2. Finger stripper used to harvest narrow-row cotton.
taken from 10 feet of row from each plot. Data gathered during this program
also included percent sterility, number of bolls per plant, plant height, first
fruiting node number, and height to first fruiting node. Duplicate samples of all
mechanically-harvested material were ginned and lint samples were submitted to
the USDA Classing Office at Memphis and USDA Fiber Laboratory at Knoxville
for analysis. No yield data were obtained in 1972 because of excessive rainfall
during the harvest season.
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RESULTS
Irrigation Effects
The 1970 experiment included 20 varieties grown in 10- and 2a-inch rows
at two plant populations, with and without irrigation. Since detailed studies of
the response of cotton plants to row spacing in Tennessee were proposed, only
two replications were grown and no statistical analyses of the data were
attempted. All varieties except Rex Smoothleaf 66 emerged to the desired stand
in lO-inch rows. No 20-inch rows approached 200,000 plants per acre and data
from them were pooled with data from 20-inch, 100,000 plant population plots.
The irrigated plots received about 1 inch of water on August 13 and again
on August 20. First harvest of non-irrigated plots occurred September 1. Maturity
of irrigated plots was 3 weeks later than maturity of non-irrigated plots. Highest
yields were obtained from lO-inch rows containing 100,000 plants per acre
(Table 1). The yield increase was caused by larger bolls and a very slight increase
in the number of bolls. Irrigation increased lint yields approximately 125 pounds
per acre for all varieties (Table 2). Irrigation did not influence sterility, but did
increase the number of plants with three or more bolls. In the absence of severe
moisture stress, sterility was a function of within-row plant population as shown
in Table 3.
Cotton in irrigated plots had larger seed, fewer seed per boll, and lower lint
percentage. Fiber from irrigated plots was slightly longer and weaker. Nearly all
lint obtained from irrigated plots graded "barky." Irrigation may have influenced
the percentage of 5-lock and 4-lock bolls of the same treatments. However, 3-
lock bolls comprised less than 1 percent of the total bolls of all treatments ob-
served. Irrigation was not used in any other row spacing-plant population experi-
ment.
Plant Population
The hypothesis that larger plant populations would produce higher yields
was not substantiated at Jackson. Table 4 indicates that slightly higher yields
were obtained from plots containing 100,000 plants per acre. Yields for 1970
and 1971 were not consistent. 5 Plots containing 100,000 plants per acre averaged
92 pounds of lint more in 1970 than did plots with the larger plant population.
However, plots with 200,000 plants per acre in lO-inch rows yielded 52 pounds
more lint in 1971 than those with 100,000 plants. The smaller plant population
averaged 21 pounds more lint when plan ted in 20-inch rows in 1971.
Plots containing 100,000 plants matured slightly earlier than those with
more plants. Large plant populations formed a dense canopy (Figure 3). Lack of
moisture stress favored leaf retention. Boll rot was very prevalent in high-
population, narrow-row cotton in 1970. To obtain 200,000 plants per acre, one
needs 7 to 8 plants per linear foot of row in rows 20 inches wide and 3.5 to 4
SData for 1971 plant population studies are included in Table 4.
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1,000 Percentage plants with a given
Treatment, plants Number of bolls
row width acre 0 2 3 4 5 or more
Non·1rrigated
10" 100 8 21 32 20 10 9
10" 200 20 41 28 9 2 0
20" 100 10 22 29 22 12 6
Irrigated
10" 100 7 25 25 22 11 10
10" 200 20 37 28 12 3 1
20" 100 12 15 21 22 16 14
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Table 1. Average lint yield and other results for 20 cotton varieties grown in
10- and 20-inch rows in 1970
Plants Lint Yield
Row per yield at first Percent Bolls Seed
width acre per A. harvest lint per lb. Index
In. No. Lb. % % No.
10 100,000 1072 55.6 38.3 84 11.4
10 200,000 978 52.5 38.5 94 10.4
20 100,000 888 60.7 37.9 85 10.8
Table 2. Average yield and other results for 20 entries at different row spacings
and plant populations, with and without irrigation at Jackson, Tennessee
in 1970
1,000 Lint Percent Bolls Percent Percent Seed
Row plants lb. barren per 5-lock 4-lock per
Width acre acre plants plant bolls bolls boll
Non·1rrigated
10" 100 989 8 2.3 48 52 29.8
10" 200 925 20 1.3 38 62 28.7
20" 100 831 10 2.5 43 57 30.5
Irrigated
10" 100 1154 7 2.5 48 52 28.3
10" 200 1030 20 1.5 31 68 26.6
20" 100 946 12 2.7 48 52 29.7
Table 3. Effects of irrigation, row width, and plant population on number of
bolls per plant at Jackson, Tennessee in 1970
Table 4. Average lint yield and other results for cotton varieties grown in 1().
inch rows at two population levels at Jackson, Tennessee in 1970
and 1971
100,000 200,000
Trait plants/acre plants/acre
Lint, lb. per acre 1060 1039
Percent first harvest 50 46
Plant height, inches 30 27
First fru iting node number 7.9 7.7
Height to first fruiting node 10.8 12.1
Bolls per pound 87 97
Seed index 10.7 10.0
Lint percentage 38.4 38.4
Classers'staple length 34.2 34.0
2.5% span length 1.10 1.09
Micronaire 4.02 3.79
plants in rows 10 inches apart. Higher plant populations modified the cotton
plant structure. Plants were smaller as the population became greater. Bottom
bolls were farther from the ground, but the first fruiting node number was not
greatly influenced as plants became more crowded. The effective fruiting area of
the plants was compressed into a relatively small area. Most plants had only one
or two bolls, all located in the top. Theoretically, highly determinate cotton
plants are very early, but initial blooms in the high population plots were 1 to 2
weeks later than in standard rows.
Boll and seed size were smaller in high plant populations while lint per-
centage was unchanged. Larger plant populations influenced fiber properties
relatively little during 1970 and 1971. Classers' staple length averaged 34/32's
for the 22 varieties observed in 1970-71. Digital Fibrograph measurements indi-
cated a 2.5 span length of 1.09. Both measurements were about 1/32-inch shorter
than the same varieties grown in standard rows in nearby plots. Micronaire
values declined as plant populations rose. Grades of stripper-harvested lint were
uniformly low and were almost identical for both population levels. Lowest
grades were obtained from irrigated plots in 1970, because of excessive "barky"
samples from larger plants.
Very high plant populations in these studies did not increase yields, con-
tribute to earlier maturity, or minimize stripper harvesting difficulties. If moisture
had been severely limited in either 1970 or 1971, the results might have been
greatly different. Increased seed and planting costs would increase production
costs of high-population cotton. Results from these and other experiments indi-
cate that higher yields could be obtained from narrow rows if cotton plants were
spaced farther apart within rows.
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Figure 3. Cotton planted in rows 10 inches apart at 200,000 plants per acre.
Note the dense canopy.
Row Spacing Experiments
Jackson, 1971
Effects of row spacing on agronomic and fiber properties of cotton were
studied in one experiment at Jackson and two at Milan in 1971. The Jackson
experiment utilized four varieties planted in rows 10, 20, and 40 inches apart.
Mature plant populations were 131,000 plants per acre in lO-inch rows, 65,000
plants per acre in 20-inch rows and 32,000 plants in 4Q-inch rows, or about 2.5
plants per linear foot of row for all row widths. Varieties were Hancock, Delta-
pine 16, Stoneville 213, and CA491-an experimental strain developed at
Lubbock, Texas for narrow-row, high-population regimes. Agronomic properties
and yield of CA491 were thought to be better suited for lO-inch rows than the
other three varieties, but probably less satisfactory in standard rows. A significant
variety x row width interaction tor yield was detected in this experiment indicat-
ing that varietal yield response to row spacing was not identical.
The finger stripper was unable to harvest any 4Q-inch row of CA-491
despite its small plant stature. The diameter of nodes on the main stem was too
large for the fingers to slide up the stem, so the stripper pulled the plants from
the ground. Almost ideal cotton maturation and harvesting weather occurred
during October and November, 1971. All harvesting difficulties must be attri-
buted either to machinery or to plant structure. No attempt was made to strip
40-inch rows of the three locally-adapted varieties. The spindle picker did not
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harvest the stormproofbolls ofCA-491 satisfactorily, so three harvesting methods
(strip, spindle pick, and hand pull) were used in the experiment. Therefore, direct
yield comparisons were impossible to obtain. Yields of spindle-picked, 40-inch
rows were penalized since the finger stripper removes about 10 percent more of
the seed cotton than does a spindle picker.
All treatments in the 1971 Row Spacirlg Test at Jackson yielded very well
(Table 5). Highest yields were obtained from rows 10 inches apart, followed by
cotton grown in 20-inch rows. Standard rows of all varieties yielded significantly
less. Data in Table 5 indicate that CA-491 was dwarfy and very early, but yielded
considerably less than adapted varieties. Perhaps, the plant population was too
low for CA-491 to express its full genetic potential, since yields obtained from
10- and 20-inch rows were essentially equal. Plants of all varieties were taller as
row width increased. First fruiting node number and height to the first fruiting
node increased as row width decreased. All varieties matured earlier when grown
in 20-inch rows, followed by lO-inch, while standard 40-inch rows matured
several days later.
Boll and seed size were smaller in narrow rows as expected. Lint percentage
was erratic. Table 6 shows that each plant produced approximately 3, 5, and 9
bolls for 10·, 20-, and 40-inch rows, respectively. Plant sterility was extremely
low in this experiment.
Staple length was 11M-inch longer in 40-inch rows, but staple from 10-
and 20-inch rows was not different. Similar results were obtained from average
2.5 span lengths (Table 7). The 0.50 span length from lint grown in 40-inch rows
was longer indicating more uniform cotton fibers. The 2.5 Span Length of CA-491
was 0.10 to 0.16 inches shorter than the adapted varieties. Grades for stripped
lint averaged one full grade lower than spindle picked. However, CA-49l graded
Low Middling for all samples submitted to the USDA Memphis Area Classing
Office-stripped and hand pulled-suggesting that CA-49l was better adapted to
the finger stripper harvest method than the other varieties. Micronaire values
declined as rows became closer. Fiber strength was not affected by row width.
1971 Row Spacing Tests At Milan
Ten cotton varieties were grown in 10-inch and 20-inch rows on Grenada
and Falaya silt loams at Milan in 1971. Mature plant populations were 3.3 plants
per linear foot of rowan the Grenada and 3.0 plants on the Falaya for both row
widths. Slightly higher yields were obtained from varieties grown in lO-inch
rows on both soil types (Table 8). No maturity differences due to row width were
observed on the Grenada soil. Cotton grown in rows 20 inches apart was can·
siderably earlier on Falaya than the same varieties grown in lO-inch rows. Lint
percentage was higher for cotton grown in lO-inch rowS on Falaya, but the reo
verse was true for the same varieties grown on Grenada. Boll size and seed index
were almost identical for the two soil types. Bolls and seeds were 5 to 10 percent
smaller for cotton grown in lO-inch rows on both soil types.
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Table 5. Yield and other results for the 1971 Row Spacing Test at Jackson,
Tennessee in 1971
Row Lint 1 Percent Plant First fruiting node
spacing, lb. per first height HeightVariety in. acre harvest2 inches Number inches
CA491 10 1119 77 26 6.6 5.8
20 1116 82 29 5.9 5.0
40 983 75 35 5.4 4.8
Deltapine 16 10 1352 46 33 8.1 7.8
20 1286 49 37 7.3 7.6
40 1241 33 46 6.7 5.9
Hancock 10 1463 66 33 7.1 8.3
20 1413 72 37 6.3 6.4
40 1115 63 43 6.3 6.3
Stoneville 213 10 1372 42 36 7.7 8.8
20 1361 47 41 7.7 8.5
40 1276 36 46 5.9 5.6
Average 10 1326 58 32 7.4 7.7
20 1294 63 36 6.8 6.9
40 1154 52 42 6.1 5.7
LSD .05 41 0.4 .4 .9
1Finger stripper was used on 10- and 20-inch rows; 40-inch rows of three varieties were
spindle-picked; the CA 491 40-inch rows were hand-pulled.
2percent of bolls open on September 2, 1971 was based on total number of bolls.
Table 6. Average boll, gin, and staple data for four cotton varieties grown in
the Row Spacing Test at Jackson, Tennessee in 1971
Bolls1
Percent1
Bolls1
Seed1 Staple2Row per per Micr~width plant lint pound Index in 32's naire
In. No. % No.
10 3.2 36.6 90 10.2 33.9 3.71
20 5.2 37.2 87 10.7 33.8 3.88
40 8.7 36.3 78 11.7 34.3 4.30
10btained from hand-picked samples.
20btained from finger-stripped sampleson 10- and 20-inch rows; spindle-picked samples
from 40-inch rows except hand-pulled from CA 491.
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Figure 4. Cotton plot shown on cover after harvest. Note the small amount of
ground loss.
Soil types did not influence percentage of barren plants appreciably.
Approximately 15 percent of all plants in 1O-inch rows were barren, while 7 to 8
percent of plants grown in 20-inch rows did not bear fruit. More plants on
Falaya had four or more bolls to account for the observed yield difference be-
tween soil types.
Staple length, as determined by the Classing Office, averaged approximately
1/64-inch longer for cotton grown in 20-inch rows on both soil types. Staple
length was not influenced by soil type. Cotton from the Falaya soil had lower
micronaire values.
The varietal average for 2.5 span length of hand-picked samples was .03
and .05 inch longer for cotton grown on Falaya in 10- and 20-inch rows,
respectively. Longer span length differences due to row width were observed on
Falaya.
14
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Table 7. Average fiber data for four cotton varieties grown in the Row Spac-
ing Test at Jackson, Tennessee in 1971
Row width
inches
10
Span length Uniformity Micro-
.50 2.5 Index T1 E1 naire
.51 1.09 47 17.53 9.03 3.84
.51 1.10 46 17.84 9.10 4.14
.54 1.13 48 17.89 8.83 4.42
20
40
1Data taken from hand-picked samples obtained before harvest.
Table 8. Average yield and other results for 10 cotton varieties grown at two
row widths on two soil types at Milan in 1971
FIBER
Row First* Plant Span Micro-
Soil type width Lint harvest height length naire
In. Lb./A. % In. 2.5
Grenada Silt Loam 10 1026 54 21.5 1.05 3.74
20 989 53 24.7 1.06 3.77
LSD .05 32 0.4
Falaya Silt Loam 10 1373 27 25.7 1.08 3.43
20 1363 51 29.2 1.11 3.50
LSD .05 N.S. 0.5
*Number of open bolls in 10 feet of each plot as percent of total bolls in the 10 feet on
September 25.
Grades obtained from the Grenada experiment averaged Low Middling
Light Spot while grades from the Falaya test averaged Good Ordinary Plus. The
10 varieties grown on Falaya averaged only 4 inches taller, but were considerably
more difficult to harvest. More than 90 percent of all samples taken from these
two studies graded "barky." Plants were small, thoroughly defoliated, and the
ground was dry at date of harvest. It appears that the finger stripper harvester is
completely unsatisfactory for harvesting the open boll type cotton adapted to
Tennessee.
1972 Row Spacing Experiments
Eight varieties were planted in rows 10, 20, and 40 inches apart in two
experiments at Milan and 10 varieties were planted in 10-, 20-, 30-, and 40-inch
rows at Jackson in 1972. Above-average rainfall throughou t the season encouraged
excessive plant growth. Average plant height ranged from 32 inches for cotton
grown in lO-inch rows at Milan to 46 inches for the 10 cotton varieties grown
in 40-inch rows at Jackson. Fiber properties obtained from hand-picked samples
were similar to those obtained previously. Cotton obtained from narrow rows
had shorter lint, lower micronaire values, and was slightly weaker. None of the
1972 row spacing experiments was harvested as the finger stripper pulled the
plants from the ground.
1973 Row Spacing Experiments
The 1973 experiments were modified to include double-drilled plots using
the same varieties planted in rows 10, 20, and 40 inches apart. The tests were
planted on a Memphis-Loring Silt Loam at Jackson and a Collins Silt Loam at
Milan.
Double-drilled rows are two rows planted 6 to 8 inches apart on 38- to
40-inch centers. Preliminary studies indicated that the double drills could be
Figure S. Double-drilled rows 6 inches apart on 38-inch centers.
satisfactorily harvested with a spindle picker. Yield of double-drilled plots had
compared favorably with yields of single standard rows of the same variety, while
fiber properties were unchanged. Double-drilled rows were planted 7 inches apart
on 40-inch centers at both locations. Both experiments utilized eight varieties.
The planters were calibrated to plant 5 to 6 seeds per foot of row for all row
treatments. An average of 2.5 to 3.1 mature plants per foot of row was obtained
for all row widths at both locations. Stand differences among varieties were more
pronounced. Planters were calibrated with medium-size seed. More small seed
were planted and fewer seed of large seed varieties were planted than the cali-
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bra ted average. :seed quality also influenced plant population.
Cotton grown in 10- and 20-inch rows at Jackson and 10-,20·, and 40-inch
rows at Milan was harvested with a finger stripper, while the 40-inch rows at
Jackson and the double drills at both locations were spindle picked. Earliness
data for all treatments were obtained by the method previously described for this
program. All plots were harvested once at Jackson. The double drills at Milan
were spindle picked twice.
Lint yield and other agronomic data are presented in Tables 9 and 10.
Fiber data are given in Tables 11 and 12. Yields from rows 10 and 20 inches
apart were almost equal at both locations. Spindle-picked yields were less, as
expected. The spindle picker left 10 to 12 percent of the cotton in the field at
Jackson and 20 to 25 percent at Milan. The finger stripper harvested almost all
cotton plus a considerable amount of trash.
Double-drilled rows averaged 116 pounds more lint per acre at Jackson
than did the standard rows and were equally as early. Agronomic and fiber
properties of cotton from double-drilled rows resembled those from standard
rows more than those from 20-inch rows. Cotton grown in the 10- and 20-inch
rows at Jackson was slightly later than the same varieties grown in 40-inch rows,
whereas, the reverse had been true in previous years. However, cotton grown in
10- and 20-inch rows at Milan in 1973 matured earlier than cotton grown in
double drills or standard rows.
Harvesting double-drilled cotton with a two-row spindle picker.
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Table 9. Average lint yield and other characteristics of eight cotton varieties
grown in four row widths1 at Jackson, Tennessee in 1973
Lint Bolls Plants!
Row per First Plant per foot of
widths acre harvest height Lint lb. row
In. Lb. % In. % No. No.
10 934 50 33 38.0 101 2.7
20 936 52 37 38.0 86 2.5
40 628 58 42 37.8 77 2.6
dd2 744 57 40 37.8 84 3.1
LSD .05 62 1.3
Varietal Averages
Stoneville 213 904 53 39 39.0 93 3.1
Hancock 859 58 41 38.7 82 3.0
Stoneville 603 847 63 38 38.0 94 2.9
Auburn M 837 62 37 37.0 85 2.1
T59-538 824 75 35 37.2 81 2.1
Coker 310 796 33 36 39.4 93 3.3
Deltapine 16 786 38 40 37.2 84 2.7
Lockett 4789A 634 44 39 36.9 83 2.6
LSD .05 262 N.S.
110_ and 20-inch rows were stripped; 40-inch and double-drilled rows were spindle-
picked.
2Double-dr.illed rows 6 inches apart on 38-inch centers.
Table 10. Average lint yield and other characteristics of eight cotton varieties
grown in four row widths1 on Collins soil at Milan in 1973
Lint Bolls Plants!
Row per First Plant per foot of
widths acre harvest height Lint lb. row
In. Lb. % In. % No. No.
10 883 64 18 39.3 115 2.6
20 888 61 22 38.4 97 2.7
40 802 48 28 37.8 83 2.6
dd2 735 50 26 37.7 88 2.7
LSD.05 79 1.2
Varietal Averages
Stoneville 603 974 54 26 38.6 104 2.9
Stoneville 213 937 41 28 38.1 94 3.6
Deltapine 16 883 34 25 38.3 91 2.8
Hancock 874 60 26 39.7 86 2.5
Auburn M 835 61 24 37.1 86 2.0
Coker310 829 58 21 40.4 117 3.7
T59-538 719 79 21 37.5 95 2.2
6-19-8 567 77 16 37.0 94 1.7
LSD .05 217 7.6
110-.20-, and 40-inch rows were stripped; double-drilled rows were spindle picked.
2Double-drilled rows 7 inches apart on 40-inch centers.
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Table 11. Average grade, staple, and fiber properties for eight cotton varieties
grown at four row widths1 at Jackson, Tennessee in 1973
CLASSERS2Row
width
FIBER LABORATORY
Grade3 Staple Micronaire Span Length Strength
In. 32's
34.3
34.4
34.1
34.0
.50 2.5 T1
.47 1.06 17.41
.48 1.08 17.89
.50 1.10 18.07
.50 1.11 18.00
10
20
40
dd4
GO+
GO+
LM+
LM+
4.17
4.32
4.75
4.50
110_ and 20-inch rows were stripped; 40-inch and double-drilled rows were spindle
picked.
2Grade, staple, and micronaire from mechanically-harvested cotton; span length and
strength obtained from hand-picked samples at first harvest.
390% of all stripped material was lowered 1 full grade due to bark.
40ouble-drilled rows 6 inches apart on 38-inch centers.
Table 12. Average grade, staple, and fiber properties for eight cotton varieties
grown at four row widths1 on Collins soil at Milan, Tennessee in 1973
Row
width
CLASSERS2 FIBER LABORATORY
Grade3 Staple Micronaire Span Length Strength
32's .50 2.5 T1
SGO 34.6 3.11 .49 1.10 17.78
SGO+ 34.6 3.20 .50 1.12 18.29
SGO 34.7 3.22 .52 1.15 18.84
SLM 35.3 3.89 .53 1.15 18.15
In.
10
20
40
dd4
110-,20-, and 40-inch rows were stripped; double-drilled rows were spindle picked.
2Classers' data taken from mechanically-harvested material; span length and strength
from hand-picked samples obtained before first harvest.
3AII stripped sampleswere lowered 1 full grade due to bark.
40ouble-drilled rows 7 inches apart on 40-inch centers.
Standard 40-inch rows at Milan were stripped for the first time. Yields
were 10 percent less than those obtained from 10- and 20-inch rows and only 9
percent more than the double-drill plots which were spindle picked. Narrow-row
yields have usually been about 10 percent greater than standard-row yields at
Jackson and Milan during this program.
Tables 9 and 10 show the varietal performance in 1973. The 6-19-B is an
experimental strain from Texas A & M bred specifically for narrow-row produc-
tion. Lockett 4789A is a stripper variety that has performed satisfactorily in
narrow-row production in Texas. 6-19-B yielded poorly at all row widths at
Milan in 1973. Lockett has yielded less than adapted varieties at Jackson. Grades
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obtained from these Texas varieties were not better than adapted varieties even
though they were developed for stripper harvest. Cotton varieties that were yield
leaders in standard rows at Jackson and Milan were yield leaders when planted
in narrow rows. The CA-491 was bred for narrow-row, high-population cotton
and performed very poorly in 40-inch rows. The plant structure and maturity
was considerably different when grown in 40-inch rows than when grown in
lO-inch rows. However, plant height, length of lateral limbs, and earliness of
6-19-B were not greatly different when grown at different row widths. Significant
variety x row width interaction for plant height has been observed occasionally.
Height to first fruiting node and boll size are two other varietal traits that tend to
interact with row spacing. These phenomena suggest that plant structure of some
cotton varieties is modified more readily by row spacing than others.
DISCUSSION
The main limitation to narrow row cotton production in Tennessee is
harvesting effects on fiber quality. Fiber data given in Tables 11 and 12 show
marked deterioration of a number of fiber properties from finger-stripped cotton.
Lint samples from the stripper were one full grade lower than samples obtained
from the spindle picker. More than 80 percent of all stripper samples were
classed "barky ," and were lowered another full grade as shown in Tables 11 and
12. Staple length is usually shorter when cotton is grown in close rows. Mi-
cronaire values decrease as row width decreases. Since the stripper harvests
partly-opened bolls that the spindle picker misses, micronaire values of stripped
cotton are often 0.5 or more units less than spindle-picked cotton. In addition,
Tennessee ginners are reluctant to gin finger-stripped cotton because of excessive
trash.
Lint from the laboratory gin used in these studies gave lower grades
(Mullins et aI. 10) than lint ginned on commercial gins, but other lint properties
were essentially equal. However, one could anticipate better grades when com-
mercial gins are used.
Fiber properties for hand-picked samples from the 1973 experiments were
similar to those obtained previously. The 2.5 span length was 0.04 to 0.06 inch
shorter (1/32 to 1/16 inch) from cotton grown in lO-inch rows than from the
same varieties grown in standard rows, while 0.50 span length was 0.03 to 0.04
inch shorter. Fiber from 20-inch rows was intermediate. Fiber grown in 4Q.inch
rows was more uniform. This quality enhanced spinning properties of varieties
grown in standard rows in this experiment. Fiber strength tends to decline as
rows are crowded together.
A "locally-fabricated" stripper was used to harvest narrow-row cotton
during this program. A number of more sophisticated machines have been used in
other states with varying degrees of success. Finger strippers especially designed
for narrow-row production are available, but they have not performed satisfact·
orily in the Southeast and Delta. Cotton plants must be desiccated before they
can be successfully stripped.
20
21
Boll rot problems are greater in narrow-row cotton. Postemergence weed
control is also more difficult, although not impossible. Earlier maturity could be
obtained, theoretically, from narrow-row, high-population cotton. Earlier ma-
turity reduces insecticide applications and promotes an earlier harvest. Tennessee
data indicate that narrow-row plants matured 4 to 7 days earlier in most years.
Yet, early varieties grown in standard rows are as early as or earlier than full-
season varieti~s grown in narrow rows.
High-yielding adapted varieties specifically bred for narrow-row culture
could enhance narrow-row production if fiber properties are not sacrificed in the
breeding process. Narrow-row modifications that can be spindle picked may be
practical, based on the data on hand. Unpublished data obtained in 1972 indicate
that very high plant populations in double drills, as in other narrow rows, should
be avoided. Double-drilled cotton has yielded more than cotton grown in standard
rows in three of four experiments. More study is necessary before the value of
double drills can be definitely ascertained.
Experimental data for 3 years at Jackson and Milan indicate that adapted
cotton varieties grown in narrow rows yielded about 10 percent more than the
same varieties grown in standard 38- to 40-inch rows. However, adverse effects of
finger stripping on fiber quality are so drastic that narrow row or broadcast
cotton production in Tennessee is not feasible with present harvesting technology.
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